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A STUDY OF MICROBIAL INHIBITION IN MEAT PRODUCTS TO
ACQUIRE INFORMATION FOR USE IN CONTROLLING THE
GROWTH OF UNDESIRABLE MICROORGANISMS IN SUCH PRODUCTS
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TUNART
Iivesiigaiions vwers serried out on “he Zrowih - LILLOLITLE
~ffect of lectobacilli, microccesl. zniereccocioanc 2inE
zther bacierie on cicstridie. szlmenel.ae, & sphrlcecesi
and becilili, as a besis IcI eED.TVLRE noptarisl Enisgoniscs
+o0 izprowe ihe qualiir of Semi~éry SEUSLES5. WO thousend

v ~ L xe 4 -~ 4 e 3 s o - =
segven hunared £ifiy sirains were jscleted Frox curel JMeRt

‘nhibited <ne growth of clcetridie end enterciecxic ztaphylocsc
both in bacterisal medi&'ané saucages. Scme of +nose gireing
may be utilized in sausage technology. Howzver; noLe of <hem
showed an evident action oxn salmoncilae in th2 environment

end under conditicne of szusage marnufaciure.

isolation from raw sausege zext and & new selective~

differentizl xmediux for ihe isclation 67

greern discoloretion in seauséges wes devisel.

“ D AL
N * .’

ny or semi~dry rew sSausSages, depending upen their mo-
content, have & relatively low p‘ es & mejor oresenvailiv
factor. The taste cf the average ”n*tod Seates COnSuLE:
favours relatively mild proaucts with u¢stlnu:ive “lavours .
Eut not to sharp /&cid/, hard, or s&iiy. & :i8Tge D conTiEL,
therefcre,'for expanded marxeis weulé gppear ic be in af

semi-dry saussgese. unfortunately. the ipersesed moisturs



content ALl fenressed i enl salt sag woull erntno’ a3
merﬁ-zaszlﬂt" 27 smuseLes cleo WOULT —~gke LUET IITE
goeCe LI TaE NS cwallEige Lo O S ilace lyned 8IF ee 13L2EY
£ s : ¥

to rITow, oE nocterin of ~suhiic nhesltn gimnificunte, sucn
ps SalLtnelis @.d SIES Senen nainosend, BIC Tivewlse TOTE
tioeiy o CE founde

iy dings 3T Tony aginsrs SnoY vet rav meat Lhet mayY C©°
useé Tor SuushEIe ~onufectore TE&E relatively Sroguently e
conieminated with the above meniicned S3erQorgenismie Tor
exenTley calzcnellae in porx were discovered in 42.7%
/Felsenfeld et al., 1977/, 56% weisszmen and Cerpeniel,
1953/ and EU% /Shotts et &les 161/ of samnies excnineds
weiscuern and Cerpenter 71669/ found +het the incicence of

- -

Saizonzlia in beef cerctsees was Té%e gtudies of some autihors

£

revealed that approximately 20 percent Ol +he fresh noTX

-

gausage samples /Sie2le, 1963; Celton et al., 19947 and

«2.3% /Galten el 2l., 1854/ to 16.8% /Buczowski el 21.., 970
) "‘ b3
of smoxel ~a7rk sausage camples weTe contaninaiel wiin
< N r
sgimcnzllac. nglion et al./1954/ reporied 5almonelle in T 5%

(o7

= o 2 o - - - -
7,5% in fresh snd snoked

fro= national cistrivutors &nc o

ssusage producls frox locel procéssors. Goepfert and Chiong
/1570/ studied +he behaviour of seimonellee during A€
menulaciure and sicrege of Thufingef sausage. They ehowed thatl
when a final pH of the product was 5e2 = Deby sglzoneliae

were sble to auitiply in the ssusege emulsion auring the course
of Termentation. The nucker of visble ceimonellee in finished

Thuringer sausage declineé during refrigerated storage of the

product. However, the rate o7 decline wgs not sufficient 1ic



appear in neat and causages 8are n1,perfringens end

staphylccccci. For exaxﬁpleg 3. perfringsns presence VES
snowed in market seats in 60 = TOR Jna@si-s 160/, an SBUEEZES
a0y /Kefel: 1665/ tc 1o0% /e Ki1Zlov: 1053/ of SBmD.ES zeet2d.
T4 is Lnown +het alsc stcp;ylocacci mey rupcuently e FOETS
in meetse. Jur own ;pvestigalions revealed the BOOVE TeCciETIE

:rn 100% of gsemples of curedl chopoed aert acsigned 2o SEUSES

manufacture.
some of the patho&e**c arc sscilege hacLeris
or even pultiply in cured meat guring ine prcéucticn eycle

of saus2gesS. Unfortunately the anplicaticn iy, seausage

nenufacture the sneredients, such &3 for sxentle antibiotics

=

chat may coniribute o the eliminaticn of undesirstls
amicroflore frop thoce producte is not permitted gt presente
In recent years, aumerous papers have Lgen publi sne€ on
teracclve pheniczensd amcnZ microcrganisms comzenly presegt
in fools. The stulles sresented in

vence of ;006 hYeeieria OL growih o

¥
ﬁ

dealt with the
staphylococci piGiacinto anc Frazier: 19683 Keo and

Y4 and of enterococci oOn ceriain

O

1966; McCoy end Faber, |
Becillus and Cclostridiur speci es /iefel ent LYTES, 1669/ »
Little information;‘hcwever, je svaileble sbout possitle
inhibitory activities of food microorganisms orn selmornellacge
Semi-dry Taw Seusages represent 8 special item of fcode
whlcr auring . the p"oductlon srocesses aumerous bacteriel
species glways ccour and in which bacterial 1nteractions ney
take placee. This work was undertaken with the 2im of

jnvestigation of microbial inhibition in ssussages, ¢ scquire



with the purpose of exclusion frow further investigetions®
ne bscteria that produce hydrogen peroxide and develor green
discoloration of ssausages the SK mediuxm was Zeviced. The
forpula of the medium is as follows:
peef extract 5 &
rryptone 10 &
pextrose 10 g
~ Tween 80 0.5 ml
Sodium chloride 30 g
Potessium nitrate 3 g
Sodium nitrite 0.2 g
I'or.opotassium phosphate 5 8
socium citrate 5 8
vegnesium sulfate 0.8 g
}arganous chloride 0.14 g
hger 15 8
nNistilled water 840 ml
Disgasolve ingredients,.adjust pH to 6.2 end sterilize at 121°C
/15 1t pressure/ for {5 min. After cooling down to 50 = 55°C
add 50 ml haemolyzed bloodehich was formerly frozen, defrosted
snd warmed up 10 sround 40°C; ada slsc 90 ml steam sterilized
/10 min./ C.5% benzidine nydrochloride weier sclution. Lix

and pour very zhin leyers inte plates. Hydrcgen peroxide

3

.

reefe inr hecterie form on this rmadium dlack celonleS.
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the colonies.
ritrate reduction - strains cepable cf growing on nutrient

=r end those not growing on this & pedium - inoculation into

&

(118}

nutrient broth containing 1% of KNOag or into APT broth with
1% KﬂOB, respectively, &and incubestion et 25°C for 72 n:

Griess %est with alphanaphthylazine srd sulphanilfc acid.

&

Aicid procduction froz glucdese and secherose uvnder &er obic
and anserobic conditions = streins cspable of growing om
nutrient ager and those not growing on this zediun -
inoculation into peplone water contszining % g
sacharose, or into ATT broth with these suzars, resnactively,
ircubstion et 25°C for 72 h and adcitio ol i
mecla.

“e;etlnase production - inoculaticn or nutrient 2gar oF
LPT zger both with the addltlon of O. 4~ zel 1atine /scconding
to Frazier/; jncubation at 25 % for 72 h; tes
chloride solution.

Lipclytic ac ctivities = inoculation on Staphy

-
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gger conteining 3% NaCl end fortified with egsg yoik or on APT
ager with the addition of 3% NaCl end egg yoll; jncubation
at 25°C for 72 bj pearly layers on‘the surface of colenies
_or precipitation zones around colonies were €0 nsidered €8
positive results. |

Cosgulase production - inoculation of 8 bk breth cultures
into the fresh rabbit plasma;lincubation of the tubes in wcter
vath at 37°C for 3 h end then at room temperature until next

- daye



Testing " for antitacterl ial ac+ticn
A1l the collected streins were uced to determine their
satagonistic action towerd the rolloving test bacieris:

¢almonellé typhimurium, S.cholerasculs, S.cubiin. |Staphyloccccis

[C]

~ureus 100 A /enterotoxic/, ciostridivm perfringens £, Lo

netulinum & and Iy cil.oedemetiens 4 Cl.8poTCSenas;

s e A : > ¥ - > T iy e irs > o e A em S )
.o thet described DY Jenninzs and S2Er® 1947/ for fenonsilaiung

the antibacterial getivity of stepnylioceesi vies uzet. £ 21ngieS

-~ - z - Lo o - -~ L3
75C collected siraiac ras praced o LAE

gtreak of each of

Hy
(V)

-4 £ ~m — e : Lo Yol I o S el -~
Giameter of AFT ager containing C.2% gructot snstesd of 1.0%;

ené incubated 2t 15°¢, 37
48 h. APT agar with 1.0% glucose w22 8180 uoed Tor comparisoi.
After growth of the primary jnoculum hed hean £I3UDSG, Whe
platies were jnoculated by strea&ing sach of the oiner Lest

. . - . e o e
orgenisme &t right angles /i.e., acress g 13ne of grouih

¥

to the strain exemined. Then ibe plates were peincunated

under engerobic /clostridia/ or serobic /otrer tlest crgenisne/
s O - . - s X .

conditions at 37 C for .3 n. L vernier caliper was uiad 12

messure the zone of inhibition.
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Testing for irhit

germina tion

Those among the collected strains which were foud 10 be
antegonistic to the tested ¢clostridia or becilli were used 4

investigete their jnfluence on SDOTrE gercination of the above

(@)

spore formers. All the spore forming bacteria, except Cl.

perfringens, were growo for 24 h in cooked liver medium



wes grown jn Ellner's /%956/ mediun. Vegetative.cells were
deatroyed bY faotcurLzatlon at 80°C for !5 min. Otherwice

weedure was the gzme ag that descr -ibved for

r~

. . T R .
t" L‘f"&k"""}n E:

vﬁgetati\f srowtih.

I nact ivatwion o f ~i.botul inunm

1 0 Xx.1 1B Loy sntagonist iec bacteria:

The microc orrenisns Wthh on bacterial medie showed
antaccristic sction cn Cl.botulinum were rested for their
poosibility of incciivation of Ci.botullnum A and E toxins.
The experiments wer€ performed on mice. Each animal‘qf the
coLwrol group3 received 1nt“ane“1toneally 0.2 ml of
a particular sitution of the crude toxin /48 h cooked liver
broth culture/ whereas t+he test groups of mice were injected

with the ssamz naterial which was formerly jnoculated with

en sntegonistic strain and incubated at rood temperature

2 f luence 0 f catalaese DO sitive

beciterile on t he antsegonis?t iec
cectivitres o f catanlase negetive

orgsanisas

One hundred of wroth cultures of 1sctobacilli that inhibited
the growth of cicstridia and of soxe other bzcteria and 100
broth cultures of enterococci showing ‘the antagonistic
ectivities were separately mixed together with each of 10
.streins of micrococci, one strein of E.coli and with

vpactoferment" starter culture. The mixture was then inoculated



ngles tc ihe diame‘;.er-ir and reincubated. Zones of -

werd measvrod using & Ve*‘n er celipsT.

Experimzesnt i = 8 & 2 8 % g & %

S ORI A At o TR PR E R e
ve series each of 35 seni=dpy “PCLLSL TER SIuass

’v;
F"’

sausages” 50 g of weight were prepared. The TroduTslis
formuiz of the sausages was &8 fO>L9WS:

dork = 70 X8

pork fet 3C kg

gpdium chloride 2.8C kg

gugar 0.20 kg

potassium nitrate C.1C kg

Pepper 0.'5 kg

verjoram 0.C5 kg

| Gariic 0.05 kg

The seusege mass Wwas stuffed in petural casings with

{3

e dismeter of eround 30 xI. Afterwards, Ihe preduct was
kept at 6°C and reiative numidity 85 = 30%. Thern it wse2

spoked at 26 O¢ for 24 L end mede pertly 3nied 2t 12°C Tow

a2

days. A”ter stuffing in cesings 2 ot of the mixuule oX

v

bascterial suspenszun were injec ted irto the center of esch

R

sausege. The suspensions were mede by ringing 0T

&> 5
wi€

>
o

hecterisr colonies from egar cult""e« with pnysiciogicss
saline eciution and gdjustirg %o densily af e suSpensiors
e B requireé'eoncentraiina.

Bv this means, into every sausegs arcuﬁd 5,200 007 cells

o

7=

per { g of an artagonistic bacterium ané arcund $0.00C per

z of & test microcrgenism were introduced. Three 8% reins of
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wes evidently inhibited by a high proportion of the streains
examined. No correletion was found between the innibition
of Cl.botulinum growth and the toxin inactivation by
antagonistic becteria.
Atntagonistic lzctobacilli end enterococci inhibiting
the growth of clostridia or staphylococci dié not act on
these bact reria when growing in & mixture with catales
positive orgeniszs. Therefore it is supposed that hydrogén
peroxide may play a role in the mechanism of the entagonisa.
In the experiments carried out on seusages the‘antagonistic
baecteria did@ not show any significant action on the growth
or survivel of salmonellae and the results obtained are in
general consistent with those in bacterial media. On the
basis of all findings of the—present work it seems that
bacteriological strains antagonistic for salmonellae and
simultaneously capable of growing in the environment of raw
sausages unlikely occur in cured meats. Goepfert and Chung
/1970/ elso steted that selmonellae can survive the
fermenietion process in sausages &and that the sliced vacuum-
packed product remained salmonells=positive throughout the
42 day holding period at various temperatures.
Antagonisiic sction of three strains of the lactobecilli
used in our experiments contributed evidently to the decrease
of number of enterotoxic staphylococci in sausages but
eaterococei did not show any noticable influence .on these
microorganisms. It may be observed, nowever, that enterococcl,

similarly as lactobacilli, did not favour the survival of

Cl.perfringens in the product.
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tnvest ioations on Various Enrichiient Methods and Incubation

Conditions f{or Isolation of Salmonellae from Causage Yent

1t is difficult to isoclate sulmonellae frou & matericl

conteining o sisll number of tliese bacteria and contamirzted

heavily with any other mioroorp“nisms. This wes confirmed
by many aut! :°s who showed that some cases isolation of
salmonellae “rum ssusage meat -r ther materials was
unsuccessfui althouzl: they con = -ed these miéroofganisms

/W.H.0. DBull., 1968/. A suital - selection of cultural media
is #efy importent for Saluonelius isolation. It is generélly
known thst on cultursl examinaticn of meat samples.slightly
contaninated with salmonellae selecti?e enrichment media
are cof great importance and emong them commonly used are
tetrathionate and selenite broths.

Taking iﬁto consideration thai there are now some 1300
Salmonella serotypes it mey be eupposed-that the authors
of the media have never tested their velue in relation to
all the serotypes. In the available literature there are
reports indicating that some cultursl media deviced for
Salmonella isoleticn do not secure the detection of some
Salmonella serotypes in samples tested. 350, Hobbs /1963/
found that on testing egg powder conteining & small number
of other microorganisms it was more easily to isolate
‘salmonellae in a nutrient broth then in selective medis.

Thoapson /1955/ tesitng feaces sémples obteined better



results using & nutrient broth than a selenite broth.

On cultursl examinationfof egg powder Gaiton et sl. /1961/
jecloted wore oftcn’salmonellae using & nutrient broth in
comperison with tetrathionate broth.

Selective enrichment media used for Salmonella isolstion
may exert & harmful effect on some Salmonella serotypes.
spith /1452/ found that the selenite and tetrathionate broth
were toxic for S.choleraesuis and S.abortus ovis. Leifson
/1936/ demonstrzted toxic properties of the selenite broth
on S.choleraesuis and Denwart and A&res /1953/ made & similer
observetion in respect to the influence of the'tetrethionate
broth on S.paratyphi A. A toxic effect of ﬁhe sélenite broth
on S.typhimurium, S.abortusovis, S.typhisuis, S.newport,
S.rostock, S.enteritidis and S.montevideo ﬁas shown by Kafel
/1964/ .

Besides a chemical composition of the above media,

& gfeat influence on the results of exasmination may have
also temperature and time of their incubation. In the
majority of laboratories & teamper&ture of 37°C is commonly
used.

However, Harvey and Thompson /1953/ and Georgala and
Boothroyd /1965/ obtasined better results applying 43°C.

They found that this temperature inhibited to some extent

the growth of E.coli but it did not affect harmfully that

of salmonellee. Spino /1966/ isolated regularly salmonellae
from surface waters in the tetrathionate éhd selenite broths
incubated at 241.5°C but no growth was obtained at 37°C.

However, McCoy /1962/ found that the tetrathionate broth



saimonellse. In different lsboratories, cultursl media =re
jncubated for 12 to 96 h. However, ?he resulss of
:nvestigations carried cut by somé authors hsve snowym Lael
e twofcld subculturing from & selactive earishment mediim
ipcubateé for different time gave more positive results
then & single subculturing. In such investigatione
subcuitureé were mede usuelly after 24 end 48 h or 24 and
72 h.

On cultural examination for salmonellae of & material
heevily contaminated with other microorganisms Jameson
/1961, 1962/, McCoy /1962/, Galton et al. /196%/ used the
reinocqlatibn method. In this method samples tested were
inoculatéd into an enrichment selective medium and incubated,
next reinoculation wee made into the same medium aend after
incubation subculture was made on & differential selective
ager. The authors obteined better results by this method
than using the same medie without reinoculetiocn.

Results o? examination of a material conteining a smell
number of salmonellae depend on many other factors such es
a relation between quantity of the material end medium,
chemical composition of samples, their pH, fat content,
Salmonella serotype, kind end number of other microorganisms
present in the saﬁple; and 8o one.

As it was mentioned above, the methods used up tc now
for the detection of selmonellae in food products do nov
guarentee alwsys positive resultekelthough these bacteria
are present in the samples tested. 4lthough in the world

literaturs there are many reporis on this groblem nc



results is yet available. Lxperimental research worke
concerned mainly single or only a few Salmonella serctypes
and only some methodical verisnts were sizultancously used.
In the lest few years, the incidence of salmecrellae in
enimals and breeding centres is increesing throughout the
werld, these bacteries are isolated more often from food
products, especielly meat, end the npmber of foold infecticns
' caused by these bacteris in humeans increases consteatly.
These difficulties ard the insufficience of the present
methods for Selmonelle isolation enéouraged us to underteke
these investigations which simed to work out or to select
the best methods for isoletion of salmonellee froxn cured

chopped seausege eat.

UMATIRIALS AND METHODS
Preparation of meat samples.

The matariel examined consisted of chopped saueage meatl
saxzples. They were taken rendomly under normal production
conlditions. Eaéh 100 g saxzple of the meat was mired carefully
with 300 1l of & saline solution”and the suspension obtained
was filtered through a filter paper. The filtrate was 7
checked for the presence of selmonellae and inoculated
with Selmonelle serotype examined /1C cells per one g of
the filtrate/. Samples conteminated naturslly with
salmonellae were not taken into considerstion ir evaluating
the resulis. Sefore inoculestion the filtrate was checked

quantitatively for the presence of other zicroorgenisms
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Teble 1

Culture media and methode of their incubstion
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B3 - pile broth;

gmog/24 n T 1ncubstloq at 37°C for 24 h;

an - incubation under anaerobic condltlcns in a mixture
of butane end propeaneé;

R - re:qoculatxon of C.15 =l of one gedium intc anothere.

After jpcubation subcultures were made on brillent green
ag8aT plates. /5G/ which were then 1ncubated at 37°C for
04 - 48 he rrom each plate 5 colonles of sppearance typicael
for galrmonelle were trensferred on triple sugar ijron agar
/TS1/- with the asterigl grown on the above meﬁlum the
slide agglutination test was performed using polyvalent 3
serum, group gers for gomatic antigens and sera'for

jndividual flagellar sntigens.

REVSULTS'

The resulis 8&re presented in Fig. ' - 3.

DISCUSS IC?t

sffect ijveness of enrichmne nt

select ive e d 1 8.

ALs may be seen from Fig. 1 the greatest_number »f positive
results wes obteined successively using TB, then sg and
£inelly BB media. In addiiion to the kind of enrichment
selective media used, a great effect on the'results of

examinetions had also jncubation conditions discussed below.



effective than for 24 h slthough salmonellae were foﬁnd
more ofteh after 24 h incubation at 43°C under aerobic
conditions. With TB medium more poSitivé resulte were
obtoined after 24 h than after 48 h at 37°C but the number
of isolates at 43°C was reverse. In BB medium the greatest
nunber of isolates was obtained always after 48 h. These
data show ihat incubation time of SB and TB media may
effect differently the results of Salﬁonélla_isolation

depending on the presence or lack of the atmospheric oxygen.

Incubation temperature.

Salmonellae were isolated more often almost in all; the
media incubsted at 43°C. The only exception was SB medium
incubated for 48 h in which less positive results were

obtained at 43°C than 37°%.

Effect of anserobiec incubation.

In SB medium salmonellee were isolated evidently more
frequently under enaerobic than serobic conditions. Similar
results were obteined in BB medium, except 48 h incubation
at 43°C. However,-in TB medium the greatest number of

jsolations was obtained elways under aerobic conditions.

Reinoculations into selective

media.

The results obtained by different combinations of
reinoculation and those obtained with single inoculations

of media incubated for 24 h are compared in Fig. 2. These



the number of Salmonella isolations in comparison'with
single inoculstion of théfmedia, but in other variants
the =zsults obteined by the reinmoculsticn methold were
worse. The best combination of liquid media for the
reincculation technique proved to be 3B medium with
reinoculetion into TB medium. However, none of the

‘reinoculztisn verients usec equslled in results to the

A
[

method of incculation of TE medium imcubated atk43OC for
48 h under aserotic conditions. The inoculstion of 3B
mediuz and subsequent reinoculation into SE medium gave
‘even distinctly worse results than inoculation of eny
single medium. In eddition to media combination,

a8 significant effect on the results of reinoculation had

elsc incubetion conditions.

Relaticnship between the number

of positive results and Sa l*monel-

la serotype.

The meterial exarined was inoculated elways with the same
nurber of salmonellase to obteirn 10 bacterial cells in 1 21
of the sausage mest filtrete. However, divergent results
shown in Fig. 3 were obtained with different Salmonella
serotypes. For instance, S.london was isolated 317 times
end S.ebortusovis only 6 times per 576 possible positive
results. Some Salmonelle serotypes were isolated more easily
from a given selective enrichment medium then from dther
nedia. S;abortusovis was isoleted only from TB broth,

similerly as S.pullorum, but S.newport was discovered
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A general analysis of the

results obtaiwned.

Surmsrizing all the results obtained, it may be stated
thet tne grestest possibilities of Selmonells isclation
£rzm the sauvcege meatl haevily countaminated with cther

bacteriz geve succeasively the fcollowing methodicel
Y. Veriant 26 ~ TB medium incubsted at 43°z fer 43 h
/73 positive resulis/.

2. Verient 4 - 53 xedium incubeted et 37°%C for 24 h,

with subsequent reincculation into T3 broth incubsted at

5. Varient 27 - TB broth incubated at 43°C for 24 h

qeat reinoculetion into SB broth incubated

N
<

)

*

]
[
v
6]
m
.f)

~vfor the some conditions /62 positive results/.

mediuz incubated at 43°C for 24 h

Lo
.
1.
Jo3)
‘
}
)
jo
ot
S
E-N
|
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td

witn subcecuent reinoculetion into TB broth incubated
ze conditiocns /62 positive resulis/.
e rezeining combinstions of media and incubation

saniitione gave usuelly less objective results. Selmonellae

-
(]
+-l
{3

isclated the most rarely using BB medium incubsated
o

27% for 24 h under enserobic conditions with subsequent

y -
(S ¥

reirceulaticn into SB medium incubated identically as EB

Using this varient, a twice smeller number of

DA

-
JeCIUT.

e esulte was found then that obtained .by inoculation

‘Jn

ve T

fose

o

e
n

# p2 pedium without subsequent reinoculation.

A detailed anslysis of all the results show that different

combination of selective enrichment medis with incubation



results. Therefore, fundamental principles that the best.
results can be obtained iﬁ each case using a given medium,
incubation time, temperature, sneerobic conditions or
reinoculation mey not be generalized. Thia'dependé also
on many other factors &s Salmoﬁella serotype, kind of
cbntaminating'iicroflora, chemical composition of & tested
sample, its weight and so on.

The results of this section of our Project may be
summarized as follows: esmong 3 enrichment selective media
'teated, the greatest possibility of éalmonella isolation
from meat haevily conteminated with other microorgenisms
showed tetrathionate bile brilliant green broth incubated
at 43°C for 48 h. Selenite F broth and bile broth gave
lesé Sbjective resdlts; the prolonged incubation time up
to 48 h and increased temperature up to 43° mey exert
favourable or unfavourable effect on the number of poaitive
results dependably on the remeining methodicél parameters;
anaerobic incubstion of selective enrichment media had
a favourable effect on the number of Salmonella isolates
in selenite F broth»and bile broth and an unfavourable
effect in tetrathionate bile brilliant green broth;
reinoculation method may increase or decrease the number
of positive results dependably on other methddical
parameters. However, in no case this method was better than

the use of single tetrathionate bile brilliant green broth

incubated at 43°C for 48 h.
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